To determine whether the social class differences in duodenal ulcer frequency may be explained by differences in physical activity at work, the energy expenditure during work, smoking habits, and social class were compared in 76 recently diagnosed duodenal ulcer patients and in age and sex matched community controls. As anticipated, the relative risk of duodenal ulcer showed significant associations with smoking and social class. Social class and physical activity at work were associated with one another. After adjusting for age, sex, smoking, and social class, physically active work was still associated with duodenal ulcer, with relative risks for moderate and high activity compared with sedentary work being 1*3 (0.6-3.0) and 3*6 (1.3-7.8) respectively. Within each social class stratum, the relative risk of having a duodenal ulcer was greater in those with a high level of occupational activity than in those undertaking sedentary work. 
In the United States and England and Wales occupation specific mortality from peptic ulcer shows a high mortality for both types of ulcer among manual workers and a low mortality among sedentary occupations,' and workers employed in manual labour in West Germany have been reported to carry a twofold risk of developing duodenal ulcer. 2 Sonnenberg has suggested that the decline in duodenal ulcer in Europe and the United States may be related to the decrease in human labour. 2 The relation between energy expenditure during work and the risk of duodenal ulceration has not yet been examined in case control or cohort studies and we now do so by means of a case control study.
Methods

CASE SERIES
All patients aged 20 to 60 years who had a duodenal ulcer identified by endoscopy in the two major hospitals in Nottingham between 1 April 1985 and 31 March 1986 were considered for the study. Data on occupations were collected as part of a study of dietary factors in duodenal ulcer, the results of which have been published separately. 3 To reduce the effect of dietary changes resulting from chronic symptoms, patients with episodic recurrences of symptoms in the last two years were excluded. Patients who had a medical disorder requiring dietary treatment, such as diabetes, or those with serious psychiatric illness were also excluded. Patients in whom a duodenal ulcer had been diagnosed by barium meal only were not considered. (Table I) .
To assess potential confounding factors, the effect of known risk factors such as smoking and social class was examined (Table I) . Moderately increased risks of duodenal ulcer were found in exsmokers and current smokers compared with those who had never smoked and for social classes 3, 4, and 5 compared with social classes 1 and 2. Table II shows the occupations of the 76 cases and 150 controls stratified according to their activity levels. While 15% of the control population were found in the high activity group, the proportion of duodenal ulcer cases with a high occupational activity was 38%. Table III shows that relative risks increased in a stepwise manner as activity increased. In those with a moderate and high activity level, they were 1 6 and 5 0 respectively, the latter association being significant. After adjusting for social class, the relative risk for the intermediate and the high activity levels were slightly reduced, being 1I4 and 3 3 respectively. When each social class stratum was analysed individually the positive association with physical activity was less noticeable; when the social classes 3 and 4, and 5 were considered individually the relative risk gradient generally persisted. After adjustment for occupational activity a significant association between social class and duodenal ulcer risk was no longer evident, the relative risk of those in social classes 4 and 5 in relation to classes 1 and 2 having a duodenal ulcer was 1 5 (0 6-4 0). Data were also stratified by smoking habit and relative risks for occupational activity levels were analysed (Table IV) . No substantial change in relative risk was noted when high v low activity was compared within non-smokers and smokers, the risks being 5 6 and 6 0 respectively.
The effect of occupational activity was also (0-7-3-7) (1 3- 9 5) RR= relative risk; CI =confidence intervals. tion is still in preparation. Although this is not ideal and may have led to some misclassification, it is difficult to conceive how this could be a source of bias. Misclassification, which is a random effect, can be expected to underestimate the role of activity and so result in relative risk estimates biased towards unity. 8 Recall bias as to current occupation seems unlikely to be important. Information on occupation was obtained in the same way for cases and controls and response rates were high. Compared with the cases, however, proportionately more of the controls who responded were from social classes 1 and 2 than from the lower social classes (Table III) . This difference is presumably the result of a lower response rate from controls in social classes 4 and 5, although we cannot be sure as we have no information on the occupations of non-responders. The results in Table III have been stratified by social class to adjust for the confounding introduced by the greater proportion of controls from the higher social classes and show that the relation between occupational activity existed in each of the three broad social class strata.
Although the case series was derived from all patients with a newly diagnosed duodenal ulcer seen at endoscopy, from a defined geographic area over one year, patients referred to hospital represent only a small proportion of all ulcer patients. It seems unlikely that the amount of physical activity at work should directly influence hospital referral but the possibility cannot be excluded. As nearly half of the patients had had a past history of peptic ulceration there is also the possibility that occupational activity was influenced by disease severity. Patients with established ulcer disease might have gravitated towards less physically demanding work;9 '0 such a trend would tend to diminish rather than increase observed differences.
For found that in Germany the rates for which disability pensions are granted to employees because of duodenal ulceration correlates significantly with the amount of occupational energy expenditure."
Contrary evidence comes from the occupational survey by Doll et al which showed the incidence of peptic ulcer to be similar in bus drivers and conductors and low in agricultural workers,9 while a recent Norwegian study showed a higher incidence of gastroduodenal ulcers in fishermen and of duodenal ulcers in transport workers than in the other occupational groups. '2 The pathophysiological mechanisms through which physical activity might promote duodenal ulceration are unclear. It is possible that mucosal blood flow is altered by physical work, thus producing vascular damage as has been shown for aspirin induced mucosal injury. It is also not known whether alterations in nutrient intake secondary to increased energy demands could promote a tendency to duodenal ulceration. This is a preliminary study which we hope will stimulate larger case control studies, and inter alia these should pay particular attention to total energy expenditure in patients with first episodes of proved duodenal ulceration. 
